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ABSTRACT 

MECHANISM FOR SYNCHRONIZING THE MOVEMENT OF THE 
HANDLEBARS OF AN EXERCISE APPARATUS 

A system for use in an exercise apparatus for synchronizing the movement of the 
upper limbs comprises a shaft mounted for rotation about its longitudinal axis, 
left and right pulleys mounted at opposed end portions of the shaft, and left and 
right handlebars respectively connected to the left and right pulleys and pivotable 
therewith about the longitudinal axis of the shaft. Left and right one-way clutches 
are provided for respectively transmitting a torque from the left and rig^t pulleys 
to the shaft in one direction, while allowing the left and right pulleys to rotate 
fieely relative to the shaft when driven in an opposite direction. A pair of cables 
are connected in parallel between the left and right pulleys to conununicate a 
movement imparted to one of the pulleys to the other pulley but in an opposite 
direction, th^eby causing the handlebars to pivot in an inverted synchronized 
fashion. 
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MECHANISM FOR SYNCHRONEZING THE MOVEMENT OF THE 

HANDLEBARS OF AN EXERCISE APPARATUS 
BACKGROUND OF THE INVENTION 
Field of the Invqitioii 

The present inveation relates to exercise apparatuses and, more 
particularly, to a mechanism for synchronizing fhe movement of the handlebars of 
an exercise apparatus. 
Description of the Prior Art 

Exercisers wherein the arms of the user act in alternating &shion 
to drive an energy absorbing wheel or the like are well known. For instance. 
United States Patent No. 4,902,001 issued on February 20, 1990 to Balbo 
discloses a cycle exerciser including a pair of pivotable aim levers that can be 
operated in a reciprocating fashion for propelling an en^gy-absorbing wheel. The 
motion of the lever arms is synchronized with the motions of the pedals. 

It has been found that there is a need for a new exerciser wherein 
the movement of the user's arms is synchronized independently of the user's legs. 

SUMMARY OF THE INVENTION 

It is therefore an aim of the present invention to provide a new 
upper body's synchronous system which can be used to exercise the arms and the 
upper torso of the user. 

It is also an aim of the present invmtion to provide a 
synchronizing mechanism which is of simple construction. 

Thmfore, in accordance with the present invention, there is 
provided a mechanism for synchronizing the movement of first and second 
pivotable handld>ars of an exercise apparatus, ttie mechanism comprising first 
and second pulleys mounted at opposed end portions of a shaft that is mounted 
for rotation about a longitudinal axis thereof, said first and second pulleys being 
respectively connected to receive rotational drive fix)m the first and second 
handlebars, first and second one-way clutches for respectively transmitting a 
torque bom said first and second pulleys to said shaft in one direction, while 
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allowing said fiist and second pulleys to rotate freely on said shaft when driven in 
an opposite direction, and a drive transmission between said first and second 
pulleys to communicate a movement imparted to one of said first and second 
pulleys to the other pulley but in an opposite direction, thereby causing the 
handlebars to pivot in an inverted synchronized fashion. 

In accordance with a further general aspect of the present 
invention, there is provided a system for use in an exercise sq;>paratus for 
synchronizing the movemeoi of the iq>per limbs, conqprising a shaft mounted for 
rotation about a longitudinal axis thereof^ left and right pulleys mounted at 
opposed end portions of said shaft, left and right handlebars respectively 
connected to said left and ri^t pulleys and pivotable therewith about said 
longitudinal axis, left and right one-way clutches for respectively transmitting a 
torque from said left and right pulleys to said shaft in one direction, while 
allowing said left and right pulleys to rotate freely relative to said shaft when 
drivra in an opposite direction, and a pair of elongated transmission members 
coimected in parallel between said left and right pulleys on opposite sides of said 
shaft, 

BRffiF DESCRIPTION QF THE DRAWINGS 

Having thus generally described the nature of the invention, 
reference will now be made to the accompanying drawings, showing by way of 
illustration a preferred embodiment thereof, and in which: 

Fig. 1 is a perspective view of an exercise apparatus having a pair 
of synchronized pivotable handlebars in accordance with a preferred embodiment 
of the present invention; and 

Fig. 2 is an enlarged perspective view of a mechanism for 
synchronizing the movement of tiie handlebars of tihie exercise apparatus shown in 
Fig. 1; 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Now referring to the drawings. Fig. 1 illustrates an exerdse 
apparatus 10 comprising a firame 12 having a base 14 and a main upright tubular 
member 16 which supports an iqiper body's synchronous system 18 forming part 
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of the present invention. It is noted that the synchronous system 18 of the present 
invention can be attached to any exerciser, such as an elliptic exerciser or a 
stationary exercise bicycle. 

According to the illustrated example, the frame 12 also carries an 
elliptical mechanism 17 that can be powered by feet for driving a rotatable 
energy-absoifoing wheel 19. Resistance to wheel movement can be achieved 
through any conventional mechanical, magnetic, hydraulic or pneumatic 
resistance system. 

The synchronous system 18 comprises separate left and right 
reciprocating handlebars 20 mounted for inverted synchronized pivotal movement 
about a common handlebar axis transversal to the tubular member 16. 

More particularly, as shown in Fig. 2, the system 18 includes left 
and right cam pulleys 22a and 22b mounted at opposed ends of a shaft 24 
joiunaled to the tubular member 16. The lower ends of the handlebars 20 are 
secured, as by welding, to respective hubs 26a and 26b which are, in turn, bolted 
to respective lateral outer faces of the cam pulleys 22a and 22b. Ball bearings 28 
are provided for limiting the axial movement of the cam pulleys 22a and 22b on 
the shaft 24. Each pulley 22 has in its core a one-way clutch in the form of a 
clutch bearing 30 for drivingly connecting the pulley 22 to the shaft 24 in one 
direction, while allowing the pulley 22 to rotate freely on the shaft 24 in the 
opposite direction. 

A pair of nylon coated steel cables 34a and 34b are connected in 
parallel on opposed sides of the cam pulleys 22 so that when one of the cable 34 
is drawn downwardly due to the rotational movement of one of the pulley 22, it 
forces the other pulley 22 to rotate in the opposite direction. The cables 34 ensure 
joint movement of the cam pulleys 22 but in opposed directions. Each pulley 22 
is provided with a pair of cable attachments 36 on opposed sides thereof The 
first cable 34a is located on a rear facing side of the tubular member 16 and is 
connected at a first end thereof to the left pulley 22a and at a second end thereof 
to the right pulley 22b. The second cable 34b is located on a fix>nt facing side of 
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the tubular member 16 and is connected at a first end thereof to the left pulley 22a 
and at a second end thereof to the right pulley 22b. 

A cable tensioner assembly 38 is mounted to the tubular member 
16 for maintaining the cables 34 under a desired tension. The cable tensioner 
assembly 38 includes a support structure 40 canying rear and firont pair of cable 
pulleys 42a and 42b mounted on respective laterally spaced-apart idle shafts 44. 
As shown in Fig. 2, the first cable 34a extends over the rear cable pulleys 42a, 
whereas the second cable 34b extends over the fiont cable pulleys 42b. Elongated 
slots 45 are defined in the support structure 40 for receiving fasteners in order to 
adjustably mount the support structure 40 along the tubular member 16. 

In operation, when the user pulls on the right handlebar 20 to pivot 
it rearwardly, the right cam pulley 22b rotates in the counterclockwise direction 
and drives the shaft 24 through the right one-way clutch 30. The pulling action 
exerted by the right pulley 22b on the cable 34a causes the left pulley 22a to 
rotate freely relative to the shaft 24 in the clockwise direction, thereby pivoting 
the left handlebar 20 in the forward direction at the same rotational speed as the 
right handlebar 20 being pivoted rearwardly. Thereafter, when the user pulls with 
his/her left arm on the left handlebar 20 to pivot it rearwardly, the left pulley 22a 
rotates in the counterclockwise direction and transmits a torque to the shaft 24 via 
the left clutch bearing 30. The pulling action exerted by the left pulley 22a on the 
cable 34a caus^ the right pulley 22b to rotate in the clockwise direction 
independently of the shaft 24, thereby pivoting the right handlebar 20 forwardly. 

The shaft 24 is, thus, driven in a single direction (the 
counterclockwise direction in the illustrated embodiment) by the left and right 
handlebars 20. In ftust, the torque is transmitted to the shaft 24, regardless of the 
action exited on the right and left handlebars 20. For instance, the pushing action 
on the right handlebar 20, even though the right clutch bearing 30 rotates fireely 
about the shaft 24, leads the cables 34 to drive the left pulley 22a in the opposite 
direction, thereby causing the left clutch bearing 30 to transmit the torque to the 
shaft 24. This permits the appUcation of an adjustable opposition to the 
movement of the shaft 24 in order to vary the effort required to pivot the 
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handld)ars 20. For instance, a primary sheave 46 could be keyed to the shaft 24 
and engaged with an endless belt 48 (Fig.l) to transmit a torque firom the shaft 24 
to a resisting or damping system (not shown) acting on the wheel 19. 
Alternatively, the handlebars resisting mechanism could be entirely independent 
of the elliptical mechanism 17. It is also noted that the resisting mechanism does 
not necessarily have to be mounted on the shaft 24. 
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CLAIMS: 

1 . A mechanism for synchionizing the movement of first and second 
pivotable handlebars of an exercise apparatus, the mechanism comprising first 
and second pulleys mounted at opposed end portions of a shaft that is mounted 
for rotation about a longitudinal axis thereof, said first and second pulleys being 
respectively adq>ted to receive rotational drive fit>m the first and second 
handlebars, first and second one-way clutches for respectively transmitting a 
torque fiom said first and second pulleys to said shaft in one direction, while 
allowing said first and second pulleys to rotate fireely on said shaft when driven in 
an opposite direction, and a drive transmission between said first and second 
pulleys to communicate a movement imparted to one of said first and second 
pulleys to the other pulley but in an opposite direction, thereby causing the 
handlebars to pivot in an inverted synchronized fashion. 

2. A synchronous mechanism as defined in claim 1, wherein said 
drive transmission includes a pair of cables connected in parallel between said 
first and second pulleys. 

3. A synchronous mechanism as defined in claim 1, wherein each of 
said first and second one-way clutches includes a clutch bearing. 

4. A synchronous medianism as deiSned in claim 3, herein said 
clutch bearings are located at the center of said first and second pulleys. 

5. A synchronous mechanism as defined in claim 2, wherein a cable 
tensioner assembly is provided for adjusting the tension in the cables between the 
pulleys. 

6. A synchronous mechanism as defined in claim 1, wherein each of 
said first and second pulleys includes a cam pulley. 



CA 02394249 2002-07-19 



7. A synchronous mechanism as defined in claim 1, wherein said 
shaft is coupled to a resisting mechanism. 

8. A synchronous mechanism as defined in claim 2, wherein said first 
and second pulleys are each provided with first and second cable attachments. 

9. A synchronous mechanism as defined in claim l^wharein said first 
and second pulleys are each provided with an outer lateral mounting surface 
ad^ted to be rigidly connected to a hub. 

10. A systrai for use in an exercise aiq[>arattts for synchronizing the 
movemmt of the upper limbs, conq)rising a shaft mounted for rotation about a 
longitudinal axis thereof, left and right pulleys mounted at opposed end portions 
of said shaft, left and rig^ handlebars respectively connected to said left and right 
pulleys and pivotable therewith about said longitudinal axis, left and n^t one- 
way clutches for respectively transmitting a torque fiom said left and right pulleys 
to said shaft in one direction, while allowing said left and right pulleys to rotate 
fireely relative to said shaft when driven in an opposite direction, and a pair of 
elongnted transmission members connected in parallel between $aid left and right 
pulleys on opposite sides of said shaft. 
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